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1
STOPPING APPARATUS AND
STOP-CANCELING METHOD

This application is a continuation of U.S. patent applica-
tion Ser. No. 14/023,923, filed Sep. 11, 2013, which is a
continuation of International Patent Application No. PCT/
JP2012/001984 filed on Mar. 22, 2012, and claims priority to
International Patent Application No. PCT/JP2011/001692
filed on Mar. 23, 2011. The disclosure of the prior applica-
tions is hereby incorporated by reference herein in their
entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a stopping apparatus which
abuts against a work being conveyed to stop the work.

2. Description of the Related Art

There is known a stopping apparatus for stopping, at a
predetermined position, a work being conveyed on a convey-
ing apparatus such as a roller conveyor (Japanese Patent
Laid-Open Nos. 6-16233, 8-319023 and 11-227937). The
stopping apparatus stops a work or cancels the stop of the
work by moving an abutment portion such as a roller which
abuts against the work onto a conveying apparatus or retract-
ing it from the conveying apparatus. For this reason, a mecha-
nism and actuator for moving the abutment portion are
required.

As the mechanism for moving the abutment portion onto
the conveying apparatus or retracting it from the conveying
apparatus, a structure by which the abutment portion is recip-
rocally moved along a straight line and a structure by which
the abutment portion is reciprocally moved by pivoting
motion (this will be referred to as a pivot type hereinafter) are
proposed. The pivot type can retract the abutment portion
with a smaller force than that of the structure by which the
abutment portion is reciprocally moved along the straight
line.

In the pivot type, a pivot shaft is located on the upstream or
downstream side of the abutment portion in a convey direc-
tion below a convey surface. In the structure in which the
pivot shaft is located on the upstream side of the abutment
portion, the pivot shaft is located in a region below the work
which abuts against the abutment portion and is stopped.
However, the region below the work is often used as a space
in which an apparatus for lifting the stopped work or various
sensors for confirming the stop of the work are disposed. For
this reason, it is often difficult to ensure a space in which the
stopping apparatus is disposed.

In the structure in which the pivot shaft is located on the
downstream side of the abutment portion, when retracting the
abutment portion, the abutment portion draws an arcuate
moving locus along which the abutment portion slightly
moves toward the upstream side. For this reason, the work is
slightly pushed back to the upstream side. An extra actuator
output is required by this push-back force.

SUMMARY OF THE INVENTION

It is an object of the present invention to employ a lower-
output actuator as the actuator of a stopping apparatus.

According to the present invention, there is provided a
stopping apparatus that abuts against a work being conveyed
to stop the work, comprising a swing unit that is pivotable
about a first pivot shaft on a downstream side of a predeter-
mined stop position in a convey direction of the work between
an abutment position where the swing unit abuts against the
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2

work being conveyed at the predetermined stop position to
stop conveyance of the work and a retracted position which
allows passage of the work, and a driving unit that pivots the
swing unit, wherein the swing unit comprises a swing portion
that is pivotable about the first pivot shaft, and a movable
portion including an abutment portion which abuts against the
work, and wherein the movable portion is connected to the
swing portion to be pivotable through a second pivot shaft
parallel to the first pivot shaft so that a distance between the
first pivot shaft and the work abutment portion becomes
shorter along with pivoting motion of the swing unit from the
abutment position to the retracted position.

According to the present invention, there is also provided a
stopping apparatus that abuts against a work being conveyed
to stop the work, comprising a swing unit including a work
abutment portion that abuts against the work being conveyed
at a predetermined stop position to stop conveyance of the
work, the swing unit being pivotable about a first pivot shaft
on a downstream side of the predetermined stop positionin a
convey direction of the work between an abutment position
where the work abutment portion protrudes above a lower
surface of the work and a retracted position where the work
abutment portion moves below the lower surface of the work
to allow passage of the work, and a driving unit that pivots the
swing unit, wherein the swing unit comprises a swing portion
pivotable about the first pivot shaft and a movable portion
including the work abutment portion, wherein the movable
portion is connected to the swing portion to be pivotable
through a second pivot shaft parallel to the first pivot shaft so
as to shorten a distance between the first pivot shaft and the
work abutment portion along with pivoting motion of the
swing unit from the abutment position to the retracted posi-
tion.

According to the present invention, there is also provided a
stop-canceling method for causing a stopping apparatus to
abut against a work being conveyed to stop the work and then
canceling a stop of the work, the stopping apparatus compris-
ing a swing unit including a work abutment portion that abuts
against the work, the swing unit being pivotable about a first
pivot shaft on a downstream side of a predetermined stop
position in a convey direction of the work between an abut-
ment position where the swing unit abuts against the work
being conveyed at the predetermined stop position to stop
conveyance of the work and a retracted position which allows
passage of the work, the stop-canceling method comprises a
stop-canceling step of; so as to cancel the stop of the work,
pivoting the swing unit located at the abutment position to the
retracted position about the first pivot shaft, and at the same
time bending the swing unit at an intermediate portion
between the first pivot shaft and the work abutment portion so
as to shorten a distance between the first pivot shaft and the
work abutment portion along with pivoting motion of the
swing unit from the abutment position to the retracted posi-
tion.

According to the present invention, there is also provided a
stop-canceling method for causing a stopping apparatus to
abut against a work being conveyed to stop the work and then
canceling a stop of the work, the stopping apparatus compris-
ing a swing unit including a work abutment portion that abuts
against the work being conveyed at a predetermined stop
position to stop conveyance of the work, the swing unit being
pivotable about a first pivot shaft on a downstream side of the
predetermined stop position in a convey direction of the work
between an abutment position where the work abutment por-
tion protrudes above a lower surface of the work and a
retracted position where the work abutment portion moves
below the lower surface of the work to allow passage of the
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work, the stop-canceling method comprises a stop-canceling
step of, so as to cancel the stop of the work, pivoting the swing
unit located at the abutment position to the retracted position
about the first pivot shaft, and at the same time bending the
swing unit at an intermediate portion between the first pivot
shaft and the work abutment portion so as to shorten a dis-
tance between the first pivot shaft and the work abutment
portion along with pivoting motion of the swing unit from the
abutment position to the retracted position.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.11s a perspective view of a stopping apparatus accord-
ing to an embodiment of the present invention;

FIG. 2 is an exploded perspective view of the stopping
apparatus shown in FIG. 1;

FIG. 3 is an exploded perspective view of the stopping
apparatus shown in FIG. 1;

FIG. 4 is a sectional view showing the main part along the
line X-X in FIG. 1;

FIG. 5 is a view showing a swing unit and a connecting
portion as an outer view in FIG. 4;

FIG. 6 is a view for explaining the operation of the stopping
apparatus shown in FIG. 1;

FIG. 7 is aview for explaining the operation of the stopping
apparatus shown in FIG. 1;

FIG. 81s a perspective view of a stopping apparatus accord-
ing to another embodiment of the present invention;

FIG. 9 is a perspective view of the stopping apparatus
shown in FIG. 8 when viewed from another direction;

FIG. 10 is a perspective view showing a state in which a
cover and the like of the stopping apparatus shown in FIG. 8
are removed;

FIG. 11 is a view for explaining the internal structure of the
stopping apparatus shown in FIG. 8;

FIG. 12 is a view for explaining the operation of the stop-
ping apparatus shown in FIG. 8;

FIG. 13 is a view showing another layout of the stopping
apparatus shown in FIG. 8; and

FIG. 14 is a view showing another example of a regulating
mechanism.

DESCRIPTION OF THE EMBODIMENTS
First Embodiment

A stopping apparatus 1 according to an embodiment of the
present invention will be described with reference to FIGS. 1
to 5. FIG. 1 is a perspective view of the stopping apparatus 1.
FIGS. 2 and 3 are exploded perspective views of the stopping
apparatuses 1. FIG. 4 is a sectional view showing the main
part along the line X-X in FIG. 1. FIG. 5 is a view showing the
outer appearance of a swing unit 10 and a connecting portion
322 in FI1G. 4.

The stopping apparatus 1 is an apparatus which abuts
against a work W being conveyed to stop conveyance of the
work. The stopping apparatus 1 includes the swing unit 10, a
regulating mechanism 20, a driving unit 30, and a support
member 50 as the main components. The stopping apparatus
1 is arranged in a conveying apparatus such as a roller con-
veyor and used to temporarily stop the work being conveyed
on the conveying apparatus. An alternate long and two short-
dashed line L in FIG. 4 indicates a convey surface. The convey
surface is a position (height) at which the work is placed and
conveyed in a conveying apparatus (not shown).

Swing Unit 10
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4

The swing unit 10 includes a swing portion 11 and a mov-
able portion 12 and is pivotable about a pivot shaft 54.

The swing portion 11 includes a swing member 111
extending in the horizontal direction. The swing member 111
has a shaft hole 1115 at its one end portion. A pivot shaft 54
is inserted into the shaft hole 1115 and the swing portion 11 is
pivotable about the pivot shaft 54. The swing member 111
includes shaft holes 111¢ and a groove 111a at its other end
portion. A movable member 121 and a vertical portion 1211
(to be described later) are inserted into the groove 111a.

A pivot shaft 112 is inserted into the shaft holes 111c and a
shaft hole 1211a of the vertical portion 1211. The movable
portion 12 is connected to the swing portion 11 through the
pivot shaft 112 to be pivotable about the pivot shaft 112. The
pivot shaft 54 is parallel to the pivot shaft 112. As shown in
FIG. 4, the pivot shaft 112 is located on the upstream side of
the pivot shaft 54 in the convey direction (a direction indi-
cated by an arrow) of the work W. The pivot shafts 54 and 112
are located below the convey surface L.

The pivot member 111 includes a downwardly protruding
regulating portion 111e at its one end portion and a down-
wardly protruding regulating portion 1114 at its other end
portion. The swing member 111 includes bottomed opening
portions 111/ and 1117 open to the lower surface of the swing
member 111. The opening portion 111/ serves as a spring seat
hole in which an elastic member 33 (to be described later) is
mounted.

The opening portion 111; communicates with the groove
111a and serves as a hole which receives the upper end
portion of the connecting portion 322 (to be described later).
A pin insertion hole 111fis formed to extend through the side
surfaces of the swing member 111. This pin insertion hole
111 communicates with the opening portion 111/ and
receives a connecting pin 113.

Two mounting holes 111g are formed in the inner side
surface of the regulating portion 111dto be spaced apart in the
widthwise direction of the swing member 111. Abutment
members 114 (to be described later) are fixed in the mounting
holes 111g, respectively. The abutment members 114 abut
against a pivot regulating member 40 (to be described later).
Note that in this embodiment, although the swing member
111 and the abutment members 114 are separate members,
but may be integrally formed.

The movable portion 12 includes the movable member 121
and an abutment unit 122. The movable member 121 is an
L-shaped integral member including a vertical portion 1211
extending in the vertical direction and a horizontal portion
1212 bent from the vertical portion 1211 and extending in the
horizontal direction. The movable member 121 and the abut-
ment unit 122 are fixed to each other, as will be described
later.

The upper portion of the vertical portion 1211 has a width
smaller than its lower portion and is inserted into the groove
111a of the swing member 111. The upper portion of the
vertical portion 1211 has the shaft hole 1211a which receives
the pivot shaft 112. Regulating portions 12115 are formed at
two sides of the lower portion of the vertical portion 1211.

The regulating portion 12115 of the vertical portion 1211
and the regulating portion 1114 of the swing member 111
abut against each other to regulate the pivot range of the
movable portion 12 with respect to the swing portion 11, as
shown in FIG. 5. In this embodiment, these regulating por-
tions regulate not to rotate the movable portion 12 about the
pivot shaft 112 counterclockwise over a position indicated in
FIG. 5 with respect to the swing portion 11. In this embodi-
ment, the movable portion 12 pivots about the pivot shaft 112
with respect to the swing portion 11 upon pivoting motion of
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the swing unit 10 about the pivot shaft 54, as will be described
later. In this case, the regulating portion 12115 and a regulat-
ing portion 111d regulate not to make the movable portion 12
pivottoward the inner side (counterclockwise direction) more
than the right side surface (a surface on which the abutment
member 114 is mounted) of the regulating portion 1114. This
makes it possible to prevent the movable portion 12 from
pivoting in a direction opposite to the intended direction. At
the same time, the interference with the driving unit 30, the
pivot regulating member 40, and the like can be prevented,
and the movement ofthe movable portion 12 by the regulating
mechanism 20 can be assisted.

A groove 1211c¢is formed in the vertical portion 1211. This
groove 1211¢ is formed to prevent the interference between
the connecting portion 322 (to be described later) and the
movable member 121.

The abutment unit 122 is mounted on the horizontal portion
1212. A through hole 1212a and a screw hole 12125 are
formed to extend through the horizontal portion 1212. A pin
insertion hole 1212¢ is formed in one side surface of the
horizontal portion 1212 and open to this side surface.

The abutment unit 122 includes a roller 1221 serving as a
work abutment portion which abuts against the work, a mov-
able member 1222 which rotatably supports the roller 1221,
and a support member 1224 placed on the upper surface of the
horizontal portion 1212. The movable member 1222 is sup-
ported by the support member 1224 to pivot about a shaft
1223.

The cylinder portion (outer cylinder) of a shock absorber
1225 is inserted into the insertion hole (not shown) formed to
vertically extend through the support member 1224. The
shock absorber 1225 is fixed to the support member 1224 ina
state in which a rod portion 1225a protrudes above the upper
surface of the support member 1224.

The lower surface of the rear end portion of the movable
member 1222 abuts against the distal end of the rod portion
12254 of the shock absorber 1225. A portion of the cylinder
portion of the shock absorber 1225 which extends from the
lower surface of the support member 1224 extends through
the through hole 1212a.

A bolt 1226 is screwed into the screw hole 121254 to fix the
support member 1224 to the horizontal portion 1212, thereby
fixing the abutment unit 122 to the movable member 121.
Support Member 50

The support member 50 has an integral structure including
a pair of L-shaped wall portions 51, a connecting portion 52
which connects the vertical portions (the lower right side
portions in FIG. 2, and left side portions in FIG. 4) of the wall
portions 51, and a connecting portion 53 which connects the
horizontal portions (the upper left side portions in FIG. 2 and
the left side portions in FIG. 4) of the wall portions 51. The
support member 50 has a frame-like shape which is open
vertically.

The wall portions 51 respectively include bearing holes
51a which support the pivot shaft 54. The swing member 111
is fitted between the wall portions 51, and the bearing holes
51a are aligned with the shaft hole 1115. The pivot shaft 54 is
inserted into these holes. Finally, stop rings 54a are engaged
with the two end portions of the pivot shaft 54. In this manner,
the support member 50 and the swing member 111 are
assembled and engaged with each other. Therefore, the entire
swing unit 10 is supported by the support member 50 to pivot
about the pivot shaft 54.

The wall portions 51 respectively have grooves 515 which
receive the pivot regulating member 40. Each groove 515 has
an oval shape extending in the vertical direction (parallel to
the moving direction of a plunger 321 (to be described later))
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and extends through the corresponding wall portion 51 in the
direction of thickness. The pivot regulating member 40 has a
pin-like shape and is bridged between and engaged with the
grooves 51b. The pivot regulating member 40 is vertically
movable along the grooves 515. Stop rings 40a are mounted
on the end portions of the pivot regulating member 40 to
prevent the pivot regulating member 40 from removal.

Receiving members 41 which support the two end portions
of the pivot regulating member 40 upward and elastic mem-
bers 42 disposed between the receiving members 41 and the
bottom portions of the grooves 515 are disposed in the
grooves 51b, respectively.

Each receiving member 41 is interposed between the pivot
regulating member 40 and the corresponding elastic member
42 to stably transmit the biasing force of the corresponding
elastic member 42 to the pivot regulating member 40. In this
embodiment, each elastic member 42 comprises a compres-
sion spring (coil spring) which always biases the pivot regu-
lating member 40 through the corresponding receiving mem-
ber 41 upward. The biasing force is smaller than that of the
elastic member 33. Note that the elastic member 42 is not
limited to the coil spring, but may be any elastic member in
addition to any other compression spring such as a leaf spring.
A hole 51c¢ is formed in the bottom portion of each groove
51b, and the lower end portion of the corresponding elastic
member 42 is inserted into this hole 51c to stably support the
elastic member 42.

A portion near each bearing hole 51 in the connecting
portion 52 has a horizontal surface to form a pivot regulating
surface 52a. When the regulating portion 111e of the swing
member 111 abuts against the pivot regulating surface 524 to
prevent the swing unit 10 (swing member 111) from pivoting
clockwise from the state in FIG. 4 or 5. A blind hole 525 is
formed in the intermediate portion between the bearing hole
51a and the groove 515 in the connecting portion 52. This
hole 525 s a spring seat hole into which the elastic member 33
(to be described later) is inserted and loaded.

Regulating Mechanism 20

The regulating mechanism 20 is a mechanism which regu-
lates a moving range so as to guide the pivoting motion of the
movable portion 12 about the pivot shaft 112. Providing the
regulating mechanism 20 makes it possible to move the mov-
able portion 12 along an intended locus when pivoting the
swing unit 10 about the pivot shaft 54.

In this embodiment, the regulating mechanism 20 includes
apin 21 and a guide groove 22. The pin 21 is inserted into the
pin insertion hole 1212¢ of the movable member 121 to form
a portion protruding from the side surface portion of the
movable member 121. The guide groove 22 is formed in one
of the pair of wall portions 51.

The end portion of the pin 21 is engaged with the guide
groove 22 to allow the guide groove 22 to guide the movable
portion 12. Note that in this embodiment, the pin 21 serves as
an engaging portion on the movable portion 12 side, while the
guide groove 22 serves as an immobile engaging portion on
the wall portion 51 side. The layout positions of the pin and
the guide groove may be reversed. In this embodiment, the
guide groove 22 and the groove 515 can be formed using the
common support member 50. This is advantageous in form-
ing the guide groove 22 and the groove 515 in terms of their
positional accuracy.

The upper portion of the guide groove 22 extends verti-
cally, and its lower portion extends obliquely downward on
the downstream portion of the convey direction. In other
words, the guide groove 22 is formed in a V shape moderately
bending toward the downstream side of the convey direction.
For this reason, when the swing portion 11 of the swing unit
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10 is pivoted counterclockwise about the pivot shaft 54 from
the state in FIG. 4 or 5, the movable portion 12 moves down-
ward almost straight in its initial state. After that, the movable
portion 12 moves downward on the downstream side of the
convey direction. The moving direction of the movable por-
tion 12 is determined by the groove shape (bending shape) of
the guide groove 22.

Driving Unit 30

The driving unit 30 drives the swing unit 10 to pivot about
the pivot shaft 54. The driving unit 30 includes the elastic
member 33. In this embodiment, the elastic member 33 com-
prises a push spring (coil spring) and is loaded between the
opening portion 111/ of the swing member 111 and the hole
52b of the connecting portion 52. The elastic member 33
always biases the swing unit 10 upward to maintain the state
of FIG. 4 or 5 (the state in which the regulating portion 111e
abuts against the pivot regulating surface 52a to regulate
pivoting motion of the swing member 111). Note that the
elastic member 33 need not be limited to the coil spring, and
any other elastic member can be used in addition to any other
compression spring such as a leaf spring.

The driving unit 30 further includes an electrically driven
driving portion 31 surrounded by a case 60 and a movable
portion 32 moved by the driving portion 31. The movable
portion 32 includes a plunger 321, a connecting portion 322
which connects the plunger 321 and the swing unit 10, and a
connecting pin 323.

In this embodiment, the driving portion 31 and the plunger
321 constitute a pull solenoid. Upon energization of the cylin-
drical driving portion 31 (electromagnet), a driving force acts
in only the direction (downward) in which the plunger 321 is
drawn into the cylinder of the driving portion 31. That is, the
pull solenoid does not generate a driving force in a direction
(upward) to pull out the plunger 321 from the cylinder of the
driving portion 31. In this embodiment, the pull solenoid is
employed, but any other electrically driven actuator such as a
motor may be used. Note the same effect as described above
can be obtained even if a known actuator except an electri-
cally driven actuator (for example, an air cylinder) may be
used in place of the electrically driven actuator. Use of the pull
solenoid can make it possible to obtain a compact apparatus.

A slit (recessed portion) 321a is formed at the upper end
portion of the plunger 321 to engage with and receive one end
portion (lower end portion) of the connecting portion 322. A
pin insertion hole 3215 extending through the plunger 321
radially (a direction perpendicular to the slit 321a) is formed
in the peripheral surface of the upper end portion of the
plunger 321.

The connecting portion 322 includes a main body 322a. A
circular connecting hole 322¢ is formed in the lower portion
of'the main body 3224 to receive the connecting pin 323. The
connecting portion 322 is inserted into the slit 3214, the pin
insertion hole 3215 and the connecting hole 322¢ are aligned,
and the connecting pin 323 is inserted into these holes. There-
fore, the plunger 321 engages with the connecting portion
322. Note that a stop ring 3235 engages with the end portion
of the connecting pin 323 to prevent the connecting pin 323
from removal. Members 323a are spacers, respectively.

The connecting portion 322 is thus connected to the
plunger 321 to pivot about the connecting pin 323. Note that
in this embodiment, the main body 322a is bent in multiple
stages so as not to interfere with the structure around the main
body 322a while making the stopping apparatus 1 compact.
However, the shape of the main body 322a can be set arbi-
trarily. If the main body 3224 does not interfere with its
surrounding structure, the main body 322a¢ may be made
straight.
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A connecting hole 3224 is formed in the upper portion of
the main body 322a to receive the connecting pin 113 serving
as a shaft member. The connecting hole 3224 is a hole elon-
gated in the vertical direction. The upper end portion of the
connecting portion 322 is inserted into the opening portion
111; of the swing member 111. The connecting pin 113 is
inserted into the pin insertion hole 111fof the swing member
111 and the connecting hole 322d, thereby engaging the
connecting portion 322 with the swing member 111. Since the
connecting hole 3224 is an elongated hole, the connecting
portion 322 and the swing member 111 are fitted with a
predetermined play (loosely fitted).

An abutment portion 3225 is formed below the connecting
hole 322d. The abutment portion 3224 abuts against the
uppermost portion of the peripheral surface of the pivot regu-
lating member 40 and engages with the pivot regulating mem-
ber 40.

In this embodiment, the connecting portion 322 is con-
nected to the electrically driven unit 30 relatively on the
upstream side of the convey direction and is connected to the
swing member 111 relatively on the downstream side of the
convey direction. With this connecting structure, there is
implemented a structure in which the electrically driven unit
30 is located below the roller 1221 abutting against the work.
As a result, there can be provided a pivot type stopping
apparatus while locating the driving source at the same posi-
tion as the conventional stopping apparatus of a type in which
the abutment portion abutting the work is reciprocally moved
along a straight line.

Operation Example of Stopping Apparatus 1

An operation example of the stopping apparatus 1 will now
be described with reference to FIGS. 4, 6, and 7. FIGS. 6 and
7 are views for explaining the operation of the stopping appa-
ratus 1.

FIG. 4 shows a state immediately before the work W con-
veyed from the left to the right in the horizontal direction is
stopped. The swing unit 10 of the stopping apparatus 1 is
located at the abutment position where the roller 1221 abuts
against the work W. At this abutment position, the roller 1221
extends upward from the lower surface of the work W, that is,
the convey surface L.

The elastic member 33 applies the biasing force in a direc-
tion where the swing unit 10 is located at the abutment posi-
tion (that is, the direction is upward in FIG. 4, defines the
horizontal state of the swing member 111 as the upper limit,
and is a counterclockwise direction pivotable about the pivot
shaft 54). Note that as described above, since the pivot regu-
lating surface 52a of the connecting portion 52 abuts against
the regulating portion 111e of the swing member 111, the
swing unit 10 does not further pivot clockwise from the state
in FIG. 4.

In the state of FIG. 4, the driving portion 31 is set in the
non-driving state. The pivot regulating member 40 is located
at the upper end of the groove 515 by the biasing force of the
elastic member 42. The pivot regulating member 40 abuts
against the abutment portion 3224 of the connecting portion
322 and is set in the engaging state. Since the driving portion
31 is set in the non-driving state, the connecting portion 322
and the plunger 321 are pushed up to the uppermost positions
through the pivot regulating member 40 by the biasing force
of'the elastic member 42. The connecting pin 113 is located at
the lowermost position of the connecting hole 322d. As
described above, the elastic member 42 applies the biasing
force in a direction in which the pivot regulating member 40
is engaged with the connecting portion 322.

A state ST1in FIG. 6 indicates a state in which the work W
abuts against the roller 1221 to stop the work W at a prede-
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termined stop position. In this embodiment, the movable
member 1222 which supports the roller 1221 is pivotable
about the shaft 1223. For this reason, in a stage in which the
work W starts abutting against the roller 1221, the convey
force of the work W does not act in a direction in which the
entire swing unit 10 pivots. Only the movable member 1222
pivots clockwise to set the state ST1. Upon pivoting motion of
the movable member 1222, the movable member 1222 starts
abutting against the distal end of the rod portion 1225q of the
shock absorber 1225. The shock absorber 1225 can buffer the
impact of collision between the work W and the roller 1221.

In the state ST1, the convey force of the work W acts in a
direction in which the movable portion 12 pivots clockwise
about the pivot shaft 112 and a force acts on the swing portion
11 to pivot the pivot shaft 54 counterclockwise about the pivot
shaft 54. That is, a force acts to bend the movable portion 12
and the swing portion 11.

However, since the pivot regulating member 40 and the
abutment member 114 of the swing member 111 abut against
and engage with each other, the pivoting motion of the swing
portion 11 is regulated. Since the upper end portion of the
guide groove 22 and the pin 21 abut against each other, the
pivoting motion of the movable portion 12 is also regulated.

In this embodiment, the pivoting motions of the swing
portion 11 and movable portion 12 can be firmly and strictly
regulated without using the driving force of the driving por-
tion 31. This makes it possible to stop the work W at the
predetermined stop position.

An operation (stop-canceling process) will be described
below in which by driving the driving portion 31, the roller
1221 is retracted below the lower surface of the work W, the
swing unit 10 is pivoted to the retracted position where the
work W and the roller 1221 do not contact, and the stopping
apparatus 1 can pass by the work W. In this embodiment, the
driving portion 31 moves the plunger 321 in a direction in
which the swing unit 10 pivots toward the retracted position
against the biasing force of the elastic member 33.

In this embodiment, the pivot shaft 54 about which the
swing unit 10 pivots is located on the downstream side of the
stop position of the work W in the convey direction. For this
reason, even if the pivot unit 10 does not have the pivot shaft
112 and the movable portion 12 does not pivot with respect to
the swing portion 11, the abutment point of the roller 1221
with respect to the work W moves along an arcuate locus T
described in the state ST1 of FIG. 6. The arcuate locus T is a
virtual arc having, as a radius, the distance between the axis of
the pivot shaft 54 and the abutment point of the roller 1221
with respect to the work W.

When the abutment point of the roller 1221 with respect to
the work W moves along the arcuate locus, the roller 1221
(stopping apparatus 1) pushes back the work W slightly
toward the upstream side when the roller 1221 moves from
the contact position at which the work W and the roller 1221
contact each other to the position at which the work W and the
roller 1221 do not contact each other. An extra output of the
driving portion 31 is required by this push-back force. In this
embodiment, the movable portion 12 pivots with respect to
the swing portion 11, thereby solving the above problem.

A state ST2 in FIG. 6 indicates an initial state in which the
driving portion 31 starts driving. The plunger 321 starts mov-
ing downward (the plunger 321 starts to be drawn by the
driving portion 31). Since the pivot regulating member 40
engages with the connecting portion 322, the pivot regulating
member 40 also moves downward interlockingly with the
movement of the plunger 321 and the connecting portion 322.

Since the moving direction of the plunger 321 is parallel to
the longitudinal direction of the groove 515, the pivot regu-
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lating member 40 moves in a direction parallel to the moving
direction of the plunger 321. When the pivot regulating mem-
ber 40 moves downward up to the position of the state ST2 of
FIG. 6 (a state in which the connecting pin 113 is located at
theupper end of the connecting hole 322), the pivot regulating
member 40 does not engage with (abut against) the abutment
member 114, and the engagement is canceled. The moving
range of the pivot regulating member 40 when the pivot
regulating member 40 engages with the abutment member
114 is defined as a regulation region. The moving range of the
pivot regulating member 40 when the pivot regulating mem-
ber 40 does not engage with the abutment member 114 is
defined as a non-regulation region.

As described above, the connecting hole 3224 is an elon-
gated hole, and the connecting hole 3224 is loosely fitted on
the connecting pin 113. The length of the elongated hole is set
such that the swing member 111 and the connecting portion
322 are set in a non-connecting state until the pivot regulating
member 40 falls outside the regulating region, so the driving
portion 31 does not apply the pivot force to the swing unit 10.
When the pivot regulating member 40 reaches the non-regu-
lation region, the upper portion of the peripheral portion of
the connecting pin 113 seats on the upper portion of the
connecting hole 322d. This makes it possible to set the swing
member 111 and the connecting portion 322 in the connecting
state. The driving portion 31 therefore applies the pivot force
to the swing unit 10.

As described above, in this embodiment, the connecting
portion 322 and the swing member 111 are connected with a
delay from the movement of the plunger 321 and the pivot
regulating member 40. This is because a state can be pre-
vented in which the pivot force applied from the driving
portion 31 to the swing unit 10 before the pivot regulation of
the swing unit 10 by the pivot regulating member 40 is can-
celed is wasted.

When the plunger 321 further moves downward while the
swing unit 10 and the connecting portion 322 are set in the
connecting state and the pivot regulating member 40 falls into
the non-regulation region, the swing unit 10 pivots counter-
clockwise (downward) against the biasing force of the elastic
member 33. As indicated by a state ST3 of FIG. 7, the abut-
ment unit 12 starts moving downward to the retracted posi-
tion. When the abutment unit 12 reaches the retracted position
as indicated by a state ST4, the stop of the work can be
canceled.

When pivoting the swing unit 10 to the retracted position,
the movable portion 12 pivots against the swing portion 11.
The intermediate portion (pivot shaft 112) of the swing unit
10 is bent. The regulating mechanism 20 guides the pivoting
motion of the movable portion 12 about the pivot shaft 112.
The movable portion 12 pivots clockwise (upward) with
respect to the swing portion 11. As a result, the distance
between the pivot shaft 54 and the roller 1221 becomes short
along with the pivoting motion of the swing unit 10 from the
abutment position to the retracted position. The abutment
point between the roller 1221 and the work W moves inside
the arcuate locus T in FIG. 6.

An operation from the state ST3 to the state ST4 will be
further described below. When the swing portion 11 starts
rotating counterclockwise about the pivot shaft 54, the pivot
shaft 112 and the swing portion 11 move together.

The upper portion of the guide groove 22 extends in the
vertical direction, and movement of the movable member 121
to the right in FIG. 7 is regulated through the pin 21. For this
reason, the movable member 121 moves downward along the
guide groove 22 and rotates clockwise about the pin 21.
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As aresult, the roller 1221 moves downward while moving
clockwise. That is, the roller 1221 moves to the downstream
side of the convey direction, that is, downward (lower right
direction in FIG. 7).

Note that an upward moving distance upon clockwise
movement of the roller 1221 may be temporarily larger than
a downward moving distance of the movable member 121
depending on the length of the swing member 111 of the
swing portion 11, the distance between the pivot shaft 112 and
the pin 21, the distance between the roller 1221 and the pin 21,
and the like.

However, in this case, the roller 1221 continuously moves
downward in the convey direction. For this reason, the abut-
ment point between the roller 1221 and the work W moves
inside the arcuate locus T. The distance between the pivot
shaft 54 and the abutment point between the roller 1221 and
the work W becomes short.

The lower portion of the guide groove 22 extends obliquely
toward the downstream side of the convey direction. This
makes it possible to guide the movable member 121 toward
the downstream side of the convey direction through the pin
21. For this reason, downward movement toward the down-
stream side of the convey direction of the roller 1221 is further
promoted. A combination of two movements (that is, guide
(horizontal movement) toward the downstream side of the
convey direction and the downward movement) makes it pos-
sible to more smoothly move the roller 1221 to the retracted
position.

As described above, in this embodiment, when pivoting the
swing unit 10 from the abutment position to the retracted
position, the movable portion 12 moves downward almost
straight, and after that, moves downward toward the down-
stream side of the convey direction. The movable portion 12
does not move in a direction to push back the work W toward
the upstream side. That is, when pivoting the movable portion
12 from the abutment position to the retracted position, a
force for pushing back the work W toward the upstream side
need not be considered for the pivot force.

For this reason, a lower-output driving portion 31 actuator
can be employed as the actuator (driving portion 31) of the
stopping apparatus 1.

The shape of the guide groove 22 is arbitrary as long as the
abutment point between the roller 1221 and the work W
moves inside the arcuate locus T and the roller 1221 can be
moved so that the distance between the pivot shaft 54 and the
abutment point becomes short.

In this embodiment, with respect to the pivot shaft 54, the
position (connecting pin 113) at which the connecting portion
322 and the swing portion 11 are connected is spaced apart
from the action position (opening portion 111/%) at which the
elastic member 33 applies the biasing force to the swing
portion 11. For this reason, as compared with a case in which
the position of the connecting pin 113 is located nearer to the
pivot shaft 54 than the action position, a lower-output driving
portion can be used as the driving portion 31 due to the
principle of leverage.

When the driving portion 31 is set in the non-driving state
from the state ST4 in FIG. 7, the swing portion 11 and the
movable portion 12 return to the state in FIG. 4 due to the
restoration force of the elastic member 33 and the elastic
member 42. Note that when the driving portion 31 is set in the
non-driving state in a state in which the roller 1221 abuts
against the bottom surface of the work W whose conveyance
is restarted, the swing portion 11 and the movable portion 12
return to the state in FIG. 4 due to the restoration force of the
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elastic member 33 and the elastic member 42 after the work W
has passed (the abutment unit 122 also returns to the original
state).

In this embodiment, when the pivot regulating member 40
moves interlockingly with the movement of the movable por-
tion 32, the accidental pivoting motion of the swing unit 10
from the abutment position can be prevented, the swing unit
10 can be moved to the retracted position, and necessary
functions for the stopping apparatus can be implemented
while employing the driving portion 31 for generating the
driving force in a single direction.

Second Embodiment

A stopping apparatus 1' according to another embodiment
of the present invention will be described with reference to
FIGS. 8 to 11. FIG. 8 is a perspective view of the stopping
apparatus 1', FIG. 9 is a perspective view when the stopping
apparatus 1' is viewed from another direction. FIG. 10 is a
perspective view in which a cover member 2, a reverse feed
preventing apparatus 70, and the like of the stopping appara-
tus 1' are removed. FIG. 11 is a view for explaining the
internal structure of the stopping apparatus 1'.

The stopping apparatus 1' is a modification of the stopping
apparatus 1. The layout of a shock absorber 1225 and the
structures of a swing member 111 and a movable member 121
are different from those of the stopping apparatus 1. In the
following description, for the sake of descriptive simplicity,
the structures having the same functions as those of the stop-
ping apparatus 1 denote the same reference numerals in the
structure of the stopping apparatus 1'.

The stopping apparatus 1' is an apparatus which abuts
against a work W being conveyed to stop conveyance of the
work. The stopping apparatus 1' mainly includes a swing unit
10, a regulating mechanism 20, a driving unit 30, and a
support member 50. For example, the stopping apparatus 1'is
arranged in a convey apparatus such as a roller conveyor and
is used to temporarily stop the work being conveyed on the
convey apparatus. Referring to FIG. 11, an alternate long and
two short-dashed line L indicates a convey surface. The con-
vey surface has a position (height) at which the work is placed
and conveyed on the convey apparatus (not shown).

Swing Unit 10

The swing unit 10 includes a swing portion 11 and a mov-
able portion 12 and is pivotable about a pivot shaft 54.

The swing portion 11 includes a swing member 111
extending in the horizontal direction. The swing member 111
includes a shaft hole 1115 at its one end portion. The pivot
shaft 54 is inserted into the shaft hole 1115 so that the swing
member 11 is pivotable about the pivot shaft 54. The swing
member 111 includes a shaft hole 111¢ and a groove 111a at
its other end portion. A connecting portion 1211 of the mov-
able member 121 (to be described later) is inserted into the
groove 111a.

A pivot shaft 112 is inserted into the shaft hole 111¢ and a
shaft hole (not shown) of the connecting portion 1211. The
movable portion 12 is connected to the swing portion 11
through the pivot shaft 112 and is pivotable about the pivot
shaft 112. The pivot shaft 54 and the pivot shaft 112 are
parallel to each other. As shown in FIG. 11, the pivot shaft 112
is located on the upstream side of the pivot shaft 54 in the
convey direction (a direction indicated by an arrow in FIG.
11) of'the work W, and the pivot shafts 54 and 112 are located
below the convey surface L.

The swing member 111 includes a downwardly protruding
regulating portion 111e at its one end portion and a down-
wardly protruding portion 1114 at its other end portion. The
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swing member 111 includes opening portions 111/ and 111/
open to the lower surface of the swing member 111. The
opening portion 111/ serves as a bottomed spring seat hole in
which an elastic member 33 is loaded.

The opening portion 111/ communicates with the groove
111a and vertically extends through the swing member 111.
The upper end portion of a connecting portion 322 (to be
described later) is inserted into the opening portion 111i. A
pin insertion hole 111f'is formed to extend through the side
surface portions of the swing member 111. The pin insertion
hole 111f communicates with the opening portion 111; and
receives a connecting pin 113.

Two mounting holes (not shown) are formed in the inner
side surface of the protruding portion 111d to be spaced apart
in the widthwise direction of the swing member 111. Abut-
ment members 114 are fixed to these mounting holes, respec-
tively. The abutment members 114 abut against a pivot regu-
lating member 40. Note that in this embodiment, the swing
member 111 and the abutment members 114 are separate
members, but may be integrally formed.

The movable portion 12 includes the movable member 121
and an abutment unit 122. The movable member 121 inte-
grally includes a connecting portion 1211 extending
obliquely from the upper right to the lower left in the side
view of FIG. 11 and a horizontal portion 1212 bent from the
connecting portion 1211 and extending in the horizontal
direction. An abutment unit 122 is mounted on the horizontal
portion 1212 of the movable member 121.

The end portion side of the connecting portion 1211 forms
a narrow portion 1211z inserted into the groove 111a of the
swing member 111. The narrow portion 1211# has a shaft
hole (not shown) which receives the pivot shaft 112. The
remaining portion of the connecting portion 1211 has a wide
portion 1211w. The end face of the wide portion 1211w abuts
against the end face of the protruding portion 1114 of the
swing member 111 to regulate the pivot range of the movable
portion 12 with respect to the swing portion 11. In this
embodiment, the counterclockwise pivoting motion of the
movable portion 12 about the pivot shaft 112 over the position
in FIG. 11 with respect to the swing portion 11 can be regu-
lated.

As in the first embodiment, the movable portion 12 pivots
about the pivot shaft 112 with respect to the swing portion 11
along with the pivoting motion of the swing unit 10 about the
pivot shaft 54 in this embodiment. At this time, the wide
portion 1211w and the protruding portion 1114 can prevent
the movable portion 12 from pivoting in a direction opposite
to the intended direction, thereby assisting the movement of
the movable portion 12 by the regulating mechanism 20.

The abutment unit 122 is mounted on the horizontal portion
1212. A groove portion 12124 is formed at the end portion of
the horizontal portion 1212. The abutment unit 122 is inserted
into the groove portion 12124 and supported by the horizontal
portion 1212 to be pivotable about a shaft 1223.

The abutment unit 122 includes an abutment surface 1221
serving as a work abutment portion which abuts against the
work. In this embodiment, the abutment surface 1221 serves
as the work abutment portion. However, the roller may serve
as the work abutment portion as in the first embodiment.

A through hole (not shown) is formed in a vertical wall
portion 1212e¢ forming part of the surrounding wall of the
groove portion 12124 to extend in the direction of thickness
of'the vertical wall portion 1212e. The cylinder portion (outer
cylinder) of the shock absorber 1225 is inserted into this
through hole. The shock absorber 1225 is fixed to the vertical
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wall portion 1212e, and the rod portion (not shown) of the
shock absorber 1225 abuts against the back portion of the
abutment unit 122.

Support Member 50

The support member 50 integrally includes a pair of
L-shaped wall portions 51, a connecting portion 52 which
connects the vertical portions (portions on the pivot shaft 54
side) of the wall portions 51, and a connecting portion 53
which connects the horizontal portion (a portion on the abut-
ment unit 122 side) of the wall portions 51. The support
member 50 has a frame-like shape which is open vertically.

The wall portions 51 respectively include bearing holes
51a which support the pivot shaft 54. After the swing member
111 is fitted between the wall portions 51, the pivot shaft 54 is
inserted through the bearing holes 51a. Stop rings (not
shown) are engaged with the two end portions of the pivot
shaft 54. In this manner, the support member 50 and the swing
member 111 are assembled and engaged with each other. This
makes it possible to allow the support member 50 to support
the entire swing unit 10 to be pivotable about the pivot shaft
54.

The wall portions 51 respectively have grooves 515 which
receive the pivot regulating member 40. Each groove 515 has
an oval shape extending in the vertical direction (parallel to
the moving direction of a plunger 321 (to be described later))
and extends through the corresponding wall portion 51 in the
direction of thickness. The pivot regulating member 40 has a
pin-like shape and is bridged between and engaged with the
grooves 51b. The pivot regulating member 40 is vertically
movable along the grooves 515. Stop rings 40a are mounted
on the end portions of the pivot regulating member 40 to
prevent the pivot regulating member 40 from removal.

Receiving members 41 which support the two end portions
of the pivot regulating member 40 upward and elastic mem-
bers 42 disposed between the receiving members 41 and the
bottom portions of the grooves 515 are disposed in the
grooves 51b, respectively.

Each receiving member 41 is interposed between the pivot
regulating member 40 and the corresponding elastic member
42 to stably transmit the biasing force of the corresponding
elastic member 42 to the pivot regulating member 40. In this
embodiment, each elastic member 42 comprises a compres-
sion spring (coil spring) which always biases the pivot regu-
lating member 40 through the corresponding receiving mem-
ber 41 upward. The biasing force is smaller than that of the
elastic member 33. Note that the elastic member 42 is not
limited to the coil spring, but may be any other elastic member
in addition to any other compression spring such as a leaf
spring. A hole 51¢ may be formed in the bottom portion of
each groove 5156 as in the first embodiment.

A portion near each bearing hole 51 in the connecting
portion 52 has a horizontal surface to form a pivot regulating
surface 52a. When the regulating portion 111e of the swing
member 111 abuts against the pivot regulating surface 524 to
prevent the swing unit 10 (swing member 111) from pivoting
clockwise from the state in FIG. 11. A blind hole 525 is
formed in the intermediate portion between the bearing hole
51a and the groove 515 for the pivot shaft 54 in the connecting
portion 52. This hole 525 is a spring seat hole into which the
elastic member 33 (to be described later) is inserted and
loaded.

Regulating Mechanism 20

The regulating mechanism 20 is a mechanism which regu-
lates a moving range so as to guide the pivoting motion of the
movable portion 12 about the pivot shaft 112. Providing the
regulating mechanism 20 makes it possible to move the mov-
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able portion 12 along an intended locus when pivoting the
swing unit 10 about the pivot shaft 54.

In this embodiment, the regulating mechanism 20 includes
apin 21 and a guide groove 22. The pin 21 is inserted into the
pin insertion hole 1212¢ of the movable member 121 to form
a portion protruding from the side surface portion of the
movable member 121. The guide groove 22 is formed in one
of the pair of wall portions 51.

The end portion of the pin 21 is engaged with the guide
groove 22 to allow the guide groove 22 to guide the movable
portion 12. Note that in this embodiment, the pin 21 serves as
an engaging portion on the movable portion 12 side, while the
guide groove 22 serves as an immovable engaging portion on
the wall portion 51 side. The layout positions of the pin and
the guide groove may be reversed. In this embodiment, as
described with reference to the first embodiment, the guide
groove 22 and the groove 515 can be formed using the com-
mon support member 50. This is advantageous in forming the
guide groove 22 and the groove 515 in terms of their posi-
tional accuracy.

Unlike in the first embodiment, the entire guide groove 22
extends obliquely downward in the downstream side of the
convey direction. For this reason, when the swing portion 11
of the swing unit 10 pivots counterclockwise about the pivot
shaft 54 from the state in FIG. 11, the movable portion 12
moves almost straight obliquely downward.

Driving Unit 30

The driving unit 30 drives the swing unit 10 to pivot about
the pivot shaft 54. The driving unit 30 includes the elastic
member 33. In this embodiment, the elastic member 33 com-
prises a push spring (coil spring) and is loaded between the
opening portion 111/ of the swing member 111 and the hole
52b of the connecting portion 52. The elastic member 33
always biases the swing unit 10 upward to maintain the state
of FIG. 11 (the state in which the regulating portion 111e
abuts against the pivot regulating surface 52a to regulate
pivoting motion of the swing member 111). Note that the
elastic member 33 need not be limited to the coil spring, and
any other elastic member can be used in addition to any other
compression spring made such as a leaf spring.

The driving unit 30 further includes an electrically driven
driving portion 31 and a movable portion 32 moved by the
driving portion 31. The movable portion 32 includes a
plunger 321, a connecting portion 322 which connects the
plunger 321 and the swing unit 10, and a connecting pin 323.
Note that the driving portion 31 may be surrounded by a case
60 as in the first embodiment.

In this embodiment, the driving portion 31 and the plunger
321 constitute a pull solenoid. Upon energization of the cylin-
drical driving portion 31 (electromagnet), a driving force acts
in only the direction (downward) in which the plunger 321 is
drawn into the cylinder of the driving portion 31. That is, the
pull solenoid does not generate a driving force in a direction
(upward) to pull out the plunger 321 from the cylinder of the
driving portion 31. In this embodiment, the pull solenoid is
employed, but any other electrically driven actuator such as a
motor may be used. Note the same effect as described above
can be obtained even if a known actuator except an electri-
cally driven actuator (for example, an air cylinder) may be
used in place of the electrically driven actuator. Use of the pull
solenoid can make it possible to obtain a compact apparatus.

As in the first embodiment, a slit (recessed portion) 321a is
formed at the upper end portion of the plunger 321 to engage
with and receive one end portion (lower end portion) of the
connecting portion 322. A pin insertion hole 3215 extending
through the plunger 321 radially is formed in the peripheral
surface of the upper end portion of the plunger 321.
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As in the first embodiment, the connecting portion 322 is
connected to the plunger 321 to be pivotable about the con-
necting pin 323. Note that in this embodiment, unlike the first
embodiment, the intermediate portion of the connecting por-
tion 322 is almost straight.

A connecting hole 3224 is formed in the upper portion of
the main body 322 to receive the connecting pin 113 serving
as a shaft member. The connecting hole 3224 is a hole elon-
gated in the vertical direction. The upper end portion of the
connecting portion 322 is inserted into the opening portion
111; of the swing member 111. The connecting pin 113 is
inserted into the pin insertion hole 111fof the swing member
111 and the connecting hole 322d, thereby engaging the
connecting portion 322 with the swing member 111. Since the
connecting hole 3224 is an elongated hole, the connecting
portion 322 and the swing member 111 are fitted with a
predetermined play (loosely fitted).

An abutment portion 3225 is formed below the connecting
hole 322d. The abutment portion 3224 abuts against the
uppermost portion of the peripheral surface of the pivot regu-
lating member 40 and engages with the pivot regulating mem-
ber 40.

In this embodiment, the connecting portion 322 is con-
nected to the electrically driven unit 30 relatively on the
upstream side of the convey direction and is connected to the
swing member 111 relatively on the downstream side of the
convey direction. With this connecting structure, there is
implemented a structure in which the electrically driven unit
30 is located below the roller 1221 abutting against the work.
As a result, there can be provided a pivot type stopping
apparatus while locating the driving source at the same posi-
tion as the conventional stopping apparatus of a type in which
the abutment portion abutting the work is reciprocally moved
along a straight line.

Reverse Feed Preventing Apparatus 70

The reverse feed preventing apparatus 70 includes a main
body 71 fixed to one wall portion 51 of the support member 50
and an abutment portion 72 pivotably connected to the main
body 71 to be pivotable about a shaft 73. When stopping the
conveyance of the work W, the distal end portion of the work
W interferes with an abutment portion 72. At this time, the
abutment portion 72 pivots in a direction indicated by an
arrow in FIG. 8 and allows passage of the work W. The work
W having passed by the abutment portion 72 abuts against the
abutment surface 1221 of the abutment unit 122 to stop the
conveyance of the work W, as will be described later. In this
case, the work W may be moved in a direction opposite to the
convey direction due to the impact of abutment with the
abutment surface 1221. In this case, a distal end flange portion
Weg (see FIG. 11) of the work W may be caught by the
abutment portion 72, thereby preventing the reverse feed of
the work W.

Operation Example of Stopping Apparatus 1'

The operation of the stopping apparatus 1' is the same as
that of the stopping apparatus 1 of the first embodiment. FI1G.
11 corresponds to the state of FIG. 4 in the first embodiment.
That is, FIG. 11 shows a state immediately before the work W
conveyed from the left to the right in the horizontal direction
is stopped. The swing unit 10 of the stopping apparatus 1' is
located at the abutment position where the abutment surface
1221 of the abutment unit 122 abuts against the work W. At
this abutment position, the abutment surface 1221 extends
upward from the lower surface of the work W, that is, the
convey surface L.

The elastic member 33 applies the biasing force in a direc-
tion where the swing unit 10 is located at the abutment posi-
tion (that is, the direction is upward in FIG. 11, defines the
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horizontal state of the swing member 111 as the upper limit,
and is a counterclockwise direction pivotable about the pivot
shaft 54). Note that as described above, since the pivot regu-
lating surface 52a of the connecting portion 52 abuts against
the regulating portion 111e of the swing member 111, the
swing unit 10 does not further pivot clockwise from the state
in FIG. 11.

In the state of FIG. 11, the driving portion 31 is set in the
non-driving state. The pivot regulating member 40 is located
at the upper end of the groove 515 by the biasing force of the
elastic member 42. The pivot regulating member 40 abuts
against the abutment portion 3224 of the connecting portion
322 and is set in the engaging state. Since the driving portion
31 is set in the non-driving state, the connecting portion 322
and the plunger 321 are pushed up to the uppermost positions
through the pivot regulating member 40 by the biasing force
of'the elastic member 42. The connecting pin 113 is located at
the lowermost position of the connecting hole 322d. As
described above, the elastic member 42 applies the biasing
force in a direction in which the pivot regulating member 40
is engaged with the connecting portion 322.

When the work W abuts against the abutment surface 1221
in the state of FIG. 11, the work W is stopped at a predeter-
mined stop position. In this embodiment, the abutment unit
122 having the abutment surface 1221 is pivotable about the
shaft 1223. For this reason, in a stage in which the work W
starts abutting against the abutment surface 1221, the convey
force of the work W does not act in a direction in which the
entire swing unit 10 pivots. Only the abutment unit 122 pivots
clockwise as indicated by an arrow in FIG. 12. Since a mov-
able member 1222 starts abutting against the distal end of the
rod portion (not shown) of the shock absorber 1225 upon
pivoting motion of the abutment unit 122, the impact of the
collision between the work W and the abutment surface 1221
can be buffered by the shock absorber 1225.

When the work W is abutted, the convey force of the work
W acts in a direction to pivot the movable portion 12 about the
pivot shaft 112 clockwise. A force which pivots the swing
portion 11 about the pivot shaft 54 counterclockwise acts on
the swing portion 11. That is, a force to bend the movable
portion 12 and the swing portion 11 is generated.

However, since the pivot regulating member 40 and the
abutment member 114 of the swing member 111 abut against
each other and are kept in the engaging state, thereby regu-
lating the pivoting motion of the swing portion 11. The piv-
oting motion of the movable portion 12 is also regulated upon
abutment between the pin 21 and the upper end portion of the
guide groove 22.

As described above, according to this embodiment, the
pivoting motions of the swing portion 11 and the movable
portion 12 can be firmly and strictly regulated without using
the driving force of the driving portion 31. This makes it
possible to stop the work W at the predetermined stop posi-
tion.

Next, an operation (stop-canceling process) will be
described below in which by driving the driving portion 31,
the abutment surface 1221 is retracted below the lower sur-
face of the work W, the swing unit 10 is pivoted to the
retracted position where the work W and the roller 1221 do
not contact, and the stopping apparatus 1' can pass by the
work W. The operation is the same as in the first embodiment.

The driving portion 31 moves the plunger 321 in a direction
to pivot the swing unit 10 toward the retracted position side
against the biasing force of the elastic member 33. FIG. 12
shows a state corresponding to a state ST2 of the first embodi-
ment. That is, FIG. 12 shows an initial state in which the
driving portion 31 is started to drive the plunger 321 down-
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ward (the plunger 321 is drawn into the driving portion 31).
Since the pivot regulating member 40 engages with the con-
necting portion 322, the pivot regulating member 40 also
moves downward interlockingly with the movement of the
plunger 321 and the connecting portion 322.

Since the moving direction of the plunger 321 is parallel to
the longitudinal direction of the groove 515, the pivot regu-
lating member 40 moves in a direction parallel to the moving
direction of the plunger 321. When the pivot regulating mem-
ber 40 moves below the position of the state in FIG. 12 (a state
in which the connecting pin 113 is located at the upper end of
the connecting hole 322), engagement (abutment) between
the pivot regulating member 40 and the abutment member
114 is canceled. As described with reference to the first
embodiment, the moving range of the pivot regulating mem-
ber 40 when the pivot regulating member 40 engages with the
abutment member 114 is called a regulation region. The mov-
ing range of the pivot regulating member 40 when the pivot
regulating member 40 does not engage with the abutment
member 114 is called a non-regulation region.

The connecting hole 3224 is an elongated hole. The con-
necting pin 113 is loosely fitted in the connecting hole 3224.
The length of the elongated hole is set such that the swing
member 111 and the connecting portion 322 are set in the
non-connecting state until the pivot regulating member 40
falls outside the regulation region, and the pivot force is not
applied from the driving portion 31 to the swing unit 10.
When the pivot regulating member 40 reaches the non-regu-
lation region, the upper portion of the peripheral surface of the
connecting pin 113 seats on the upper portion of the connect-
ing hole 3224d. This makes is possible to set the swing member
111 and the connecting portion 322 in the connecting state, so
that the pivot force is applied from the driving portion 31 to
the swing unit 10.

As in the first embodiment, in the second embodiment, the
connecting portion 322 and the swing member 111 are con-
nected with each other with a delay from the movement of the
plunger 321 and the pivot regulating member 40. This is
because a state can be prevented in which the pivot force
applied from the driving portion 31 to the swing unit 10
before the pivot regulation of the swing unit 10 by the pivot
regulating member 40 is canceled is wasted.

The subsequent operations are almost the same as in the
states ST3 and ST4 of the first embodiment. That is, in a state
in which the swing unit 10 and the connecting portion 322 are
set in the connecting state and the pivot regulating member 40
moves to the non-regulation region, when the plunger 321
further moves downward, the swing unit 10 pivots counter-
clockwise (downward) against the biasing force of the elastic
member 33. The abutment unit 12 starts moving downward to
the retracted position. When the abutment unit 12 reaches the
retracted position, the stop of the work is canceled.

When pivoting the swing unit 10 to the retracted position,
the movable portion 12 pivots with respect to the swing por-
tion 11. The intermediate portion (pivot shaft 112) of the
swing unit 10 is bent. The regulating mechanism 20 guides
the pivoting motion of the movable portion 12 about the pivot
shaft 112. The movable portion 12 pivots clockwise (upward)
with respect to the swing portion 11. As a result, the distance
between the pivot shaft 54 and the abutment surface 1221
becomes short upon pivoting motion of the swing unit 10
from the abutment position to the retracted position. This
makes it possible to prevent the work W from pushing back
toward the upstream side. That is, when pivoting the movable
portion 12 from the abutment position to the retracted posi-
tion, a force for pushing back the work W toward the upstream
side need not be considered for the pivot force.
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Third Embodiment

The first and second embodiments exemplify cases in
which the stopping apparatuses 1 and 1' are located on the
lower side of the convey locus of the work W. However, the
layout positions of the stopping apparatuses 1 and 1' need not
be limited to these. For example, stopping apparatuses may be
positioned on the upper side of the convey locus of the work
W or may be positioned on the sides of the convey locus. In
either case, the effects of the first and second embodiments
can be obtained. FIG. 13 shows a case in which stopping
apparatuses 1' are located on the sides of the convey locus of
a work W. In this case, the stopping apparatuses 1' are exem-
plified, but the same also applies to the stopping apparatuses
1.

In the example of F1G. 13, the pair of stopping apparatuses
1' are located to be spaced apart from each other in the
horizontal direction. In other words, the pair of stopping
apparatuses 1'in FIG. 11 are fallen sideways and are disposed
to face each other at the same level as a convey surface L'-L".
The stopping apparatuses 1' are disposed so that the axial
directions of the pivot shafts 54 face the vertical direction.
The convey surface L' is the position where the right and left
portions of the work W pass, out of the convey locus of the
work W. In the structure shown in FIG. 13, each swing unit 10
swings on the horizontal surface about the corresponding
pivot shaft 54. At the abutment position, each abutment sur-
face 1221 protrudes inside the region of the convey surface
L'-L'". The abutment surface 1221 falls outside the region of
the convey surface L'-L' at the retracted position.

Fourth Embodiment

In each of'the first and second embodiments, the regulating
mechanism 20 includes the pin 21 and the guide groove 22.
However, the structure of the regulating mechanism 20 is not
limited to this. FIG. 14 is a view showing two examples of a
regulating mechanism 20.

A regulating mechanism 20A is designed such that a roller
21A serves as an engaging portion on the side of a movable
portion 12, and a rail member 22A serves as an immobile
engaging portion on the side of a wall portion 51. The roller
21A is swingable in the rail member 22A. The pivoting
motion of the movable portion 12 can be guided in conformity
with the rail shape of the rail member 22A. Note that the roller
21A may serve as an immobile engaging portion on the side
of'the wall portion 51, and the rail member 22A may serve as
an engaging portion on the side of the movable portion 12.

A regulating mechanism 20B is designed such that a slide
member 21B serves as an engaging portion on the side of the
movable portion 12, and a rail member 22B serves as an
immobile engaging portion on the side of the wall portion 51.
The slide member 21B is slidable in the rail member 22B, and
the pivoting motion of the movable portion 12 can be guided
in conformity with the rail shape of the rail member 22A.
Note that the slide member 21B may serve as an immobile
engaging portion on the side of the wall portion 51, and the
rail member 22B may serve as an engaging portion on the side
of the movable portion 12.

Other Embodiments

The present invention is not limited to the above embodi-
ments. Various changes and modification can be made with-
out departing from the spirit and scope of the present inven-
tion. Therefore, to apprise the public of the scope of the
present invention, the following claims are made.
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What is claimed is:

1. A stopping apparatus that abuts against a work being
conveyed to stop the work, comprising:

a swing unit that is pivotable about a first pivot shaft on a
downstream side of a predetermined stop position in a
convey direction of the work between an abutment posi-
tion where said swing unit abuts against the work being
conveyed at the predetermined stop position to stop con-
veyance of the work and a retracted position which
allows passage of the work,

a driving unit that pivots said swing unit,

a regulating mechanism, and

a pivot regulating member,

wherein said swing unit comprises:

a swing portion that is pivotable about the first pivot shaft,
and

a movable portion including an abutment portion which
abuts against the work,

wherein said movable portion includes a first end and a
second end,

wherein said abutment portion is provided at a side of the
first end,

wherein said movable portion is connected to said swing
portion to be pivotable through a second pivot shaft at a
side of the second end,

wherein said second pivot shaft is parallel to said first pivot
shaft,

wherein said regulating mechanism regulates a moving
range of a portion between said abutment portion and
said second pivot shaft in said movable portion and
guides a pivoting motion of said movable portion about
said second pivot shaft,

wherein said pivot regulating member performs pivot regu-
lation of said swing unit by engagement with said swing
portion and cancellation of the pivot regulation, and

wherein when a work being conveyed abuts against said
abutment portion in the abutment position:

a convey force of the work is received by at least said
regulating mechanism and said pivot regulating mem-
ber,

pivoting of said movable portion about said second pivot
shaft is regulated by said regulating mechanism, and

pivoting of said swing portion about said first pivot shaft is
regulated by said pivot regulating member.

2. The stopping apparatus according to claim 1, wherein
said driving unit comprises a swing unit elastic member that
applies a biasing force to said swing unit in a direction in
which said swing unit is located to the abutment position.

3. The stopping apparatus according to claim 2, wherein
said driving unit comprises an electrically driven actuator that
pivots said swing unit to a side of the retracted position.

4. The stopping apparatus according to claim 1, wherein
said regulating mechanism comprises:

a first engaging portion formed in said movable portion,

and

an immobile second engaging portion engaged with said
first engaging portion.

5. The stopping apparatus according to claim 1, wherein

said movable portion pivots in one direction about the
second pivot shaft with respect to said swing portion
along with pivoting motion of said swing unit from the
abutment position to the retracted position, and

a regulating portion is provided with each of said movable
portion and said swing portion, the regulating portion of
said movable portion and the regulating portion of said
swing portion abutting against each other to regulate
pivoting motion of said movable portion over the prede-
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termined position in a direction opposite to the one
direction with respect to said swing portion.

6. The stopping apparatus according to claim 1, wherein

said driving unit comprises:

a swing unit elastic member that applies a biasing force to
said swing unit in a direction to locate said swing unit to
the abutment position, and

an electrically driven actuator including a connecting por-
tion connected to said swing unit and a driving portion
that moves said connecting portion in a direction to pivot
said swing unit to the side of the retracted position,

said stopping apparatus further comprises a pivot regulat-
ing member that performs pivot regulation of said swing
unit by engagement with said swing unit by moving
interlockingly with an operation of said driving unit and
cancellation of the pivot regulation,

said pivot regulating member is arranged to be movable
interlockingly with movement of said connecting por-
tion in a range from a regulation region which regulates
pivoting motion of said swing unit to a non-regulation
region that allows pivoting motion of said swing unit,

said swing unit comprises a shaft member connected to
said connecting portion, and

said connecting portion includes an elongated hole that
receives said shaft member so that said connecting por-
tion is not connected to said swing unit when said pivot
regulating member falls within the regulation region and
is connected to said swing unit when said pivot regulat-
ing member falls within the non-regulation region.

7. A stopping method for causing a stopping apparatus to

abut against a work being conveyed to stop the work,

the stopping apparatus comprising a swing unit, a regulat-
ing mechanism and a pivot regulating member,

the swing unit including an abutment portion that abuts
against the work being conveyed,

the swing unit being pivotable about a first pivot shaft on a
downstream side of the predetermined stop position in a
convey direction of the work between an abutment posi-
tion where the abutment portion abuts against the work
being conveyed at a predetermined stop position to stop
conveyance of the work and a retracted position which
allows passage of the work,

the swing unit comprising:

a swing portion that is pivotable about the first pivot shaft,
and

a movable portion including the abutment portion,

the movable portion including a first end and a second end,

the abutment portion being provided at a side of the first
end,

the movable portion being connected to the swing portion
to be pivotable through a second pivot shaft at a side of
the second end,

the second pivot shaft being parallel to said first pivot shaft,

the regulating mechanism regulating a moving range of a
portion between the abutment portion and the second
pivot shaft in the movable portion and guiding a motion
of'the movable portion about said second pivot shaft, and

the pivot regulating member performing pivot regulation of
the swing unit by engagement with the swing portion
and cancellation of the pivot regulation,

the method comprising;

a step of causing the work abutment portion to abut against
the work, and

a step of stopping the work,

wherein said step of stopping the work includes:
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a step of regulating a pivoting motion of the movable por-
tion about the second pivot shaft in a first direction by the
regulating mechanism against a bending force between
the movable portion and the swing unit due to a convey
force of the work, and

a step of regulating a pivoting motion of the swing portion
about the first pivot shaft in a second direction opposed
to the first direction by the pivot regulating member
against the bending force.

8. A stopping and stop-canceling method for causing a
stopping apparatus to abut against a work being conveyed to
stop the work and then canceling the stop of the work,

the stopping apparatus comprising a swing unit, a regulat-
ing mechanism and a pivot regulating member,

the swing unit including an abutment portion that abuts
against the work being conveyed at a predetermined stop
position to stop conveyance of the work,

the swing unit being pivotable about a first pivot shaft on a
downstream side of the predetermined stop position in a
convey direction of the work between an abutment posi-
tion where the abutment portion abuts against the work
being conveyed at the predetermined stop position to
stop conveyance of the work and a retracted position
which allows passage of the work,

the swing unit comprising:

a swing portion that is pivotable about the first pivot shaft,
and

a movable portion including the abutment portion,

the movable portion including a first end and a second end,

the abutment portion being provided at a side of the first
end,

the movable portion being connected to the swing portion
to be pivotable through a second pivot shaft at a side of
the second end,

the second pivot shaft being parallel to said first pivot shaft,

the regulating mechanism regulating a moving range of a
portion between the abutment portion and the second
pivot shaft in the movable portion and guiding a motion
ofthe movable portion about said second pivot shaft, and

the pivot regulating member performing pivot regulation of
the swing unit by engagement with the swing portion
and cancellation of the pivot regulation,

the method comprising;

a step of causing the work abutment portion to abut against
the work,

a step of stopping the work, and

a step of canceling the stop of the work,

wherein said step of stopping the work includes:

a step of regulating a pivoting motion of the movable por-
tion about the second pivot shaft in a first direction by the
regulating mechanism against a bending force between
the movable portion and the swing unit due to a convey
force of the work, and

a step of regulating a pivoting motion of the swing portion
about the first pivot shaft in a second direction opposed
to the first direction by the pivot regulating member
against the bending force, and

wherein said step of canceling the stop ofthe work includes
a step of pivoting the swing portion about the first pivot
shaft in the second direction and pivoting the movable
portion about the second pivot shaft in the first direction
with guiding the movable portion by the regulating
mechanism.



